Courses offered by the Department of Electrical Engineering are listed under the subject code EE (https://explorecourses.stanford.edu/ search?view=catalog&academicYear=&q=EE&filter-departmentcode-EE=on&filter-coursestatus-Active=on&filter-term-Autumn=on&filter-term-Winter=on&filter-term-Spring=on&filter-term-Summer=on&page=0) on the Stanford Bulletin's ExploreCourses web site.
The profession of electrical engineering demands a strong foundation in physical science and mathematics, a broad knowledge of engineering techniques, and an understanding of the relationship between technology and society. Curricula at Stanford are planned to offer the breadth of education and depth of training necessary for leadership in the profession. To engage in this profession with competence, four years of undergraduate study and at least one year of postgraduate study are recommended. For those who plan to work in highly technical development or fundamental research, additional graduate study is desirable.
The degree of Master of Science is offered under the general regulations of the University. The master's program, requiring a minimum of 45 units of graduate study, should be considered by those with the ability and desire to make a life work of professional practice or continued graduate study.
The degree of Doctor of Philosophy is offered under the general regulations of the University. The doctoral program, requiring a minimum of 135 units of graduate study, should be considered by those with the ability and desire to make a life work of research or teaching.
Learning Outcomes (Graduate)
The purpose of the master's program is to provide students with the knowledge and skills necessary for a professional career or doctoral studies. This is done through course work providing specialization in one area of Electrical Engineering and breadth in several other areas. Areas of specialization include Circuits, Software and Hardware Systems, Communications and Networking, Physical Technology and Science, and Signal Processing, Control and Optimization.
The Ph.D. is conferred upon candidates who have demonstrated substantial scholarship and the ability to conduct independent research. Through course work and guided research, the program prepares students to make original contributions in Electrical Engineering and related fields.
Application for Admission
Applications for graduate admission in Electrical Engineering (EE) should be completed electronically at the Graduate Admissions (http://gradadmissions.stanford.edu) web site. The GRE is required for admissions to graduate programs including the coterminal program. See the Electrical Engineering graduate admissions (http://ee.stanford.edu/ admissions) web site for department specific information.
Disciplinary Areas in Electrical Engineering
Electrical Engineering spans a diverse set of intellectual disciplines and applications. The disciplines can be grouped into three overlapping and interrelated areas:
Hardware/Software Systems • 
Multidisciplinary Research
EE faculty collaborate with researchers from other departments and schools across campus. While the main applications of electrical engineering in the past four decades have been in information technology, EE tools and techniques are being increasingly applied more broadly to address major societal problems in areas such as:
Biomedical
Research in the biomedical area utilizes engineering approaches to meet the unmet needs in diagnosis, staging, treatment, and mitigation of illnesses including cancer, diabetes, heart diseases, as well as brain disorders. Lower-cost, prevention-oriented health care delivery is critically needed, as well as new approaches to previously untreatable health conditions. Addressing these challenges requires discovering and creating fundamentally new devices and systems for critical diagnostics (sensors, imaging), therapeutic (lasers, pacemakers, and neural interfaces), and analytical (high-throughput sequencing, healthcare IT) technologies.
Energy
Research in energy is motivated at the macro level by the rapid rise in worldwide demand for electricity and the threat of global climate change and on the micro level by the explosion in the number of mobile devices and sensors whose performance and lifetimes are limited by energy.
For additional information, see the Department of Electrical Engineering's Research (https://ee.stanford.edu/research/the-big-picture) web site.
Electrical Engineering Course Catalog Numbering System
Electrical Engineering courses are typically numbered according to the year in which the courses are normally taken.
Number
Year 
010

Electrical Engineering (EE)
Completion of the undergraduate program in Electrical Engineering leads to the conferral of the Bachelor of Science in Electrical Engineering.
Mission of the Undergraduate Program in Electrical Engineering
The mission of the undergraduate program of the Department of Electrical Engineering is to augment the liberal education expected of all Stanford undergraduates, to impart basic understanding of electrical engineering and to develop skills in the design and building of systems that directly impact societal needs. 
Requirements
Units
Honors Program in Electrical Engineering
The Department of Electrical Engineering offers a program leading to a Bachelor of Science in Electrical Engineering with Honors. This program offers a unique opportunity for qualified undergraduate majors to conduct independent study and research at an advanced level with a faculty mentor, graduate students, and fellow undergraduates.
Admission to the honors program is by application. Declared EE majors with a grade point average (GPA) of at least 3.5 in Electrical Engineering are eligible to submit an application. Applications must be submitted by Autumn quarter of the senior year, be signed by the thesis adviser and second reader (one must be a member of the EE Faculty), and include an honors proposal. Students need to declare honors on Axess.
In order to receive departmental honors, students admitted to the honors program must:
1. Submit an application, including the thesis proposal, by autumn quarter of senior year signed by the thesis advisor and second reader (one must be a member of the Electrical Engineering faculty).
2. Declare the EE Honors major in Axess before the end of autumn quarter of senior year.
6. Attend poster and oral presentation held at the end of spring quarter or present in another suitable forum approved by the faculty adviser.
Electrical Engineering (EE) Minor
The options for completing a minor in EE are outlined below. Students must complete a minimum of 23-25 units, as follows: In addition, four letter-graded EE courses at the 100-level or higher must be taken (12 units minimum). CS 107 is required as a prerequisite for EE 180, but can count as one of the four classes.
Units
12
Master of Science in Electrical Engineering
Students with undergraduate degrees in physics, mathematics, or related sciences, as well as in various branches of engineering, are invited to apply for admission. They should typically be able to complete the master's degree in five quarters; note that many courses are not taught during the summer. Capable students without formal undergraduate preparation in electrical engineering may also be admitted for graduate study. Such students may have graduated in any field and may hold either the B.S. or B.A. degree. Graduate study in electrical engineering demands that students be adequately prepared in areas such as circuits, digital systems, fields, lab work, mathematics, and physics.
It is the student's responsibility, in consultation with an adviser, to determine whether the prerequisites for advanced courses have been met. Prerequisite courses ordinarily taken by undergraduates may be included as part of the graduate program of study. However, if the number of these are large, the proposed program may contain more than the minimum 45 units, and the time required to meet the degree requirements may be increased.
The master's degree program may provide advanced preparation for professional practice or for teaching at the junior college level. The faculty are assigned as program advisers who provide guidance in course selection and in exploring academic opportunities and professional pathways. Each student, with the help of a program adviser, prepares an individual program and submits it to the department for approval. The program proposal must be submitted to the degree progress officer before the end of the first quarter of graduate study (second quarter for Honors Cooperative Program students); a final revised version is due at the beginning of the final quarter of study, prior to degree conferral. Detailed requirements and instructions are available at the EE Grad Handbook (http://ee.stanford.edu/gradhandbook) website. All requirements for a master's degree must be completed within three years after the student's first term of enrollment in the master's program (five years for Honors Cooperative Program students).
University Coterminal Requirements
Coterminal master's degree candidates are expected to complete all master's degree requirements as described in this bulletin. University requirements for the coterminal master's degree are described in the "Coterminal Master's Program (http://exploredegrees.stanford.edu/ cotermdegrees)" section. University requirements for the master's degree are described in the "Graduate Degrees (http:// exploredegrees.stanford.edu/graduatedegrees/#masterstext)" section of this bulletin.
After accepting admission to this coterminal master's degree program, students may request transfer of courses from the undergraduate to the graduate career to satisfy requirements for the master's degree. Transfer of courses to the graduate career requires review and approval of both the undergraduate and graduate programs on a case by case basis.
In this master's program, courses taken during or after the first quarter of the sophomore year are eligible for consideration for transfer to the graduate career; the timing of the first graduate quarter is not a factor. No courses taken prior to the first quarter of the sophomore year may be used to meet master's degree requirements.
Course transfers are not possible after the bachelor's degree has been conferred.
The University requires that the graduate adviser be assigned in the student's first graduate quarter even though the undergraduate career may still be open. The University also requires that the Master's Degree Program Proposal be completed by the student and approved by the department by the end of the student's first graduate quarter.
Master of Science with Distinction in Research
A student who wishes to pursue the M.S. in EE with distinction in research must first identify a faculty adviser who agrees to supervise and support the research work. The research adviser must be a member of the Academic Council and must hold an appointment in Electrical Engineering. The student and principal adviser must also identify another faculty member, who need not be in the Department of Electrical Engineering, to serve as a secondary adviser and reader for the research report. In addition, the student must complete the following requirements beyond those for the regular M.S. in EE degree:
1. Research Experience-The program must include significant research experience at the level of a half-time commitment over the course of three academic quarters. In any given quarter, the half-time research commitment may be satisfied by: a. A 50 percent appointment to a departmentally supported research assistantship b. 6 units of independent study (EE 300 or EE 391) c. A prorated combination of the two (such as a 25 percent research assistantship supplemented by 3 units of independent study)
d. An equivalent research experience while fully supported on research must be carried out under the direction of the primary or secondary adviser.
Supervised Writing and
Research-In addition to the research experience outlined in the previous requirement, students must enroll in at least 3 units of independent research (EE 300 or EE 391) under the direction of their primary or secondary adviser. These units should be closely related to the research described in the first requirement, but focused more directly on the preparation of the research report described in the next section. The writing and research units described in parts (1) and (2) may be counted toward the 45 units required for the degree.
3. All independent study units (EE 300 or EE 391) must be taken for letter grades and a GPA of 3.0 (B) or better must be maintained.
4.
Research Report-Students must complete a significant report describing their research and its conclusions. The research report represents work that is publishable in a journal or at a high-quality conference, although it is presumably longer and more expansive in scope than a typical conference paper. A copy of the research report must be submitted to the student services office in the department three weeks before the beginning of the examination period in the student's final quarter. Both the primary and secondary adviser must approve the research report before the distinction-inresearch designation can be conferred.
Joint Electrical Engineering and Law Degree (M.S./J.D.)
The Department of Electrical Engineering and the School of Law offer a joint degree program leading to an M.S. degree in EE combined with a J.D. degree. The J.D./M.S. program is designed for students who wish to prepare themselves for careers that involve both Law and Electrical Engineering.
Students interested in this joint degree program must apply to and gain admission separately from the Department of Electrical Engineering and the School of Law, and as an additional step, secure consent from both academic units to pursue both degrees simultaneously. Interest in the program should be noted on a student's application to each academic unit. A student currently enrolled in either the Department of Electrical Engineering or the School of Law may apply for admission to the other academic unit and for joint degree status after commencing study in that unit. 
Joint Electrical Engineering and Master's in Business Administration
Doctor of Philosophy in Electrical Engineering
The University requirements for the Ph.D. degree are described in the "Graduate Degrees (http://exploredegrees.stanford.edu/ graduatedegrees)" section of this bulletin.
Admission to a graduate program does not imply that the student is a candidate for the Ph.D. degree. Advancement to candidacy requires superior academic achievement, satisfactory performance on a qualifying examination, and sponsorship by two faculty members. Enrollment in EE 391, Special Studies, is recommended as a means for getting acquainted with a faculty member who might be willing to serve as the dissertation advisor.
Students admitted to the Ph.D. program must sign up to take the department qualifying examination (https://ee.stanford.edu/academics/ graduate-degree-progress/quals). Students are required to pass the qualifying exam prior to the end of winter quarter of their second year of study. Students who have never taken the qualifying examination or have not passed the qualifying exam will be dismissed from the Ph.D. program for failure to progress. Such students may be allowed to complete a master's degree in Electrical Engineering instead.
Upon completion of the qualifying examination and after securing agreement by two faculty members to serve as dissertation adviser and second reader, the student files an Application for Candidacy for Doctoral Degree. The dissertation adviser must be a member of the Academic Council. One of the two faculty members must either have a full or joint appointment in the Electrical Engineering department. Students are required to advance to candidacy prior to the end of their second year in the graduate program. Students who do not advance to candidacy by the end of their second year will be dismissed from the Ph.D. program for failure to progress. Such students may be allowed to complete a master's degree in Electrical Engineering instead.
Only after receiving department approval of the Application for Candidacy does the student become a candidate for the Ph.D. degree.
For complete requirements and additional information, see the department's web site (https://ee.stanford.edu/academics/graduatedegree-progress).
Financial Assistance
The department awards a limited number of fellowships, teaching and course assistantships, and research assistantships to incoming graduate students. Applying for financial assistance is part of the admission application. 
Ph.D. Minor in Electrical Engineering
Graduate Advising Expectations
Master's Students
The Department of Electrical Engineering is committed to providing academic advising in support of M.S. students' education and professional development. When most effective, this advising relationship entails collaborative engagement by both the adviser and the advisee. As a best practice, advising expectations should be discussed and reviewed to ensure mutual understanding. Both the adviser and the advisee are expected to maintain professionalism, respect, and integrity. They should also be responsive to one another in a timely manner.
At the start of graduate study, each student is assigned a master's program adviser: a member of faculty who provides guidance in course selection and in exploring academic opportunities and professional pathways. Students are encouraged to meet with the program adviser during the first quarter to go over their proposed master's plan. Usually, the same faculty member serves as program adviser for the duration of master's study. If a student wishes to change their program adviser, they may contact the Degree Progress Officer to initiate the formal process of changing adviser.
In addition to the program adviser, the Electrical Engineering Graduate Student Teaching Advisor is a peer adviser who is available to advise students on the aspects of course selection and academic opportunities on campus and off campus.
The department's student services office is also an important part of the master's advising team. They inform students and advisers about university and department requirements, procedures, and opportunities, and they maintain the official records of advising assignments and approvals. Their contact information can be found here: https:// ee.stanford.edu/academics/graduate-degree-progress.
Finally, graduate students are active contributors to the advising relationship, proactively seeking academic and professional guidance and taking responsibility for informing themselves of policies and degree requirements for their graduate program. For more information, please visit https://stanford.app.box.com/v/EE-Graduate-Handbook.
Ph.D. Students
The Department of Electrical Engineering is committed to providing academic advising in support of doctoral student scholarly and professional development. When most effective, this advising relationship entails collaborative and sustained engagement by both the adviser and the advisee. As a best practice, advising expectations should be periodically discussed and reviewed to ensure mutual understanding. Both the adviser and the advisee are expected to maintain professionalism, respect, and integrity. They should also be responsive to one another in a timely manner.
Faculty advisers guide students in key areas such as selecting courses, designing and conducting research, developing of teaching pedagogy, navigating policies and degree requirements, and exploring academic opportunities and professional pathways. The department's graduate handbook provides information and suggested timelines for different stages of the doctoral program. For more information, please visit: https://ee.stanford.edu/academics/graduate-degree-progress.
Ph.D. students are initially assigned a program adviser on the basis of the interests expressed in their application. This faculty member provides initial guidance in course selection, in exploring academic opportunities and professional pathways, and in identifying doctoral research opportunities. The department does not require formal lab rotations, but students are strongly encouraged to explore research activities in two or three labs during their first academic year.
Students identify their doctoral research/thesis adviser, pass the qualifying exam, and advance to candidacy prior to the end of the second year of study. The research supervisor assumes primary responsibility for the future direction of the student, taking on the roles previously filled by the program adviser, and ultimately direct the student's dissertation. Most students find an adviser from among the primary faculty members of the department. However, the research adviser may be a faculty member from another Stanford department who is familiar with supervising doctoral students and able to provide both advising and funding for the duration of the doctoral program. When the research adviser is from outside the department, the student still has the same program adviser from the primary faculty, to provide guidance on departmental requirements and opportunities.
The faculty Associate Chair of Graduate Education is available during the academic year by email and during office hours. The department's student services office is also an important part of the doctoral advising team: they inform students and advisers about university and department requirements, procedures, and opportunities, and they maintain the official records of advising assignments and approvals. Students are encouraged to talk with their doctoral program adviser, the Graduate Student Teaching Advisor, and the Degree Progress Office from the student services office as they consider adviser selection, or for guidance in working with their adviser(s).
The department's doctoral students are active contributors to the advising relationship, proactively seeking academic and professional guidance and taking responsibility for informing themselves of policies and degree requirements for their graduate program. For more information, please visit: https://stanford.app.box.com/v/EE-Graduate-Handbook.
For a statement of University policy on graduate advising, see the "Graduate Advising (http://exploredegrees.stanford.edu/ graduatedegrees/#advisingandcredentialstext)" section of this bulletin.
